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Design Problem 24.2 

A uniform beam of length L — 120 in. is simply supported at both ends and carries a 
central transverse load W = 200 lb. If in addition to this load, an axial compressive load 
P equal to 100 lb is applied at the ends of the beam, calculate the maximum stress and the 
deflection under load W . Assume the material to be structural steel with E = 30 X 10 6 psi. 
The beam has a tubular cross section with mean radius 0.875 in. and wall thickness 
0.125 in. 


Solution 

The required moment of inertia of the tube cross section is 

I = ttH 3 T = 7T x 0.875 3 X 0.125 = 0.2631 in. 4 

Hence, the term needed for the calculation of the tangent function according to Table 24.2 
is 


120 / 100 y/ 2 
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= 0.2136 rad 


0.2136 x 57.3 = 12.24 deg 


so that 


tan ~ = tan( 12.24) = 0.2169 
2 V 


Also 
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Hence, the maximum bending moment from Table 24.2 is 
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x 280.94 x 0.2169 = -6093.59 lb-in. 


The negative sign for the bending moment can be ignored if we add the two compressive 
stress components according to Eq. (24.13): 


P Mmax 

A + Z 


where 


A = 2nRT = 2tt x 0.874 x 0.125 = 0.6872 in. 2 


Z = 7 tR 2 T = 7T x 0.875 2 X 0.125 = 0.3007 in. 3 


and 



